Aim: Prolonged depression during the post-partum period is associated with maternal and infant mortality and morbidity. Less attention has been given to factors that predict the persistence of depression beyond the first 3 months post-partum.
INTRODUCTION
The post-partum period is a time when many women are vulnerable to a variety of emotional symptoms. The most prevalent mental or emotional problem associated with childbirth is post-partum depression (PPD). 1 According to the Diagnostic and Statistical Manual of Mental Disorders, Version IV (DSM-IV-TR), 2 PPD is a major depressive episode that begins within the 4 weeks of giving birth and lasting over 2 weeks. However, if this condition is not addressed, it may persist up to 1-2 years after delivery. 3, 4 The majority of studies indicate the prevalence proportion of PPD to be between 5% and 15% worldwide. 5 The outcome of PPD is considerable for the mental well-being of mother, her marital relationship, and the growth and development of her child. 6 It will be worse in women whose depression remains persistent through the first post-partum year. 7 From a review of the available literature, the data do not indicate extensive research on factors that contribute to persistence of PPD in developing nations. A study conducted in developed countries revealed that about 30% of women with PPD still suffer from depression 1 year after delivery. 8 In the only longitudinal study conducted in a developing country, persistence of prenatal depression beyond the first post-partum year was 56% and depression was more persistent in women with a history of psychiatric disorders and who were in low economic status. 7 No research has examined the persistence of prenatal depression in Iran. Studies with a longitudinal design permit the identification of the course and the risk factors that promote persistence PPD, which could be utilized to develop a prenatal screening tool to identify women at risk and help clinicians to provide prevention and treatment plans to reduce distress. Therefore, in this longitudinal study, women who were depressed in the third trimester of pregnancy were followed up over 3 months post-partum to predict the factors that contribute to persistence of depressive symptoms.
METHODS
This study was a part of a large cohort study on the risk factors for PPD that was conducted among literate 16-to 45-year-old women, who attended Mazandaran Province primary health centers (PHCs) in Northern Iran from January to July 2009. Pregnant women at 32nd-42nd weeks of gestation were recruited via a convenience sampling method. Women who were receiving pharmacological treatment for psychiatric problems were excluded from the study. The sample was drawn from 2279 consented women who agreed to take part in the original study. Of these, 478 women who were depressed during 32nd-42nd weeks of pregnancy according to the Edinburgh Postnatal Depression Scale (EPDS) 9 were included in this study. The women were followed up from the third trimester of pregnancy to 2 and 12 weeks post-partum to ascertain their depressive symptoms using the EPDS and their risk of persistence of depressive symptoms during the post-partum period based upon demographic, cultural, obstetric and biopsychosocial factors. All questionnaires of potential risk factors (except cultural, obstetrical questionnaires) and the EPDS were distributed among eligible women during the third trimester of pregnancy. At 12 weeks post-partum, women answered the EPDS again and cultural, obstetrical questionnaires.
The outcome in this study was depressive symptoms during the post-partum period, measured by EPDS. This is a 10-item, validated self-report Likert scale questionnaire designed to evaluate depressive mood during the past 7 days. The mother selects one of four possible responses ('no, not at all' to 'yes, quite often') and the score of all questions is computed to calculate the total score. 9 The EPDS has moderate to good reliability across samples from a variety of countries, is valid in a wide variety of studies and is now translated in many languages. 10 Most Iranian studies indicate that mothers with a score of 12 or greater on the EPDS are susceptible to develop depression. 11, 12 The Social Support Appraisal (SSA) scale, 13 Network Orientation Scale (NOS), 14 General Health Questionnaire (GHQ-28), 15 Marital Inventory (ENRICH) (MI), 16 Life Events Rating Scale (LERS) 17 and the Parental Expectation Survey (PES) 18 were other validated instruments used in this study. Information on demographic characteristics, mental health, abuse, biological, obstetric and gynaecological data, and rituals and customs after childbirth were gathered using a researcherdesigned questionnaire. The details of the study's instruments and questionnaires have been described elsewhere. 19 The SSA, 20 GHQ, 21 ENRICH, 22 LERS 23 and EPDS 11 have all been used in Iran and their validity have been established. The content validity of the questionnaires was evaluated by 10 specialists in Mazandaran University of Medical Sciences (MAZUMS). All questionnaires were used after pretesting with a sample of 60 healthy unselected pregnant women (Cronbach's alpha ranged between 0.42 and 0.92). All analyses were conducted using IBM-SPSS, version 20. Women who were depressed at all three occasions (during pregnancy and at 2 and 12 weeks post-partum) were considered as persistent cases and were compared with non-persistent cases. Chisquare tests and t-tests were used to compare continuous and categorical variables. Simple logistic regression was used to explore the relationship between the potential risk factors and persistent depression generating the corresponding odds ratios (OR) and 95% confidence intervals (CI). Simultaneous effects of the risk and protective factors on persistent depression were then examined using multiple logistic regression and the model was used if the P-value was 0.05 or less.
This study was approved by the Ethics Committees of the Faculty of Medicine and Health Sciences, University Putra Malaysia and Mazandaran University of Medical Sciences in Iran.
RESULTS
Of the 478 women whose EPDS scores were more than the threshold of 12 during the 32nd-42nd weeks of gestation, 418 (87.4%) were followed up to Stability of depressive symptoms 2 and 12 weeks post-partum. A small group of mothers (25/2279) who were found to have a likelihood of depression based upon EPDS and were in need of specialized assistance were referred to a physician for treatment and were excluded from the study.
A comparison between 60 (12.6%) women who did not complete the study and those 418 women who did, showed no significant difference in terms of the average age and marital age, women and their husbands' education, experience of depression and anxiety during pregnancy, previous PPD and mean GHQ-28 scores during the third trimester of pregnancy (P > 0.05).
Demographic data revealed that 40.7% and 79.9% of respondents were in the 16-24 years of age and married category, respectively. About 84.9% and 86.1% of the respondents and their husbands, respectively, received education up to the upper secondary level (10-12 years of education) and 13% up to university or tertiary level. The majority of respondents were in the low category of household income (65.1%) (≤350 000 Tomans per month, equal to USD $350), were home workers (93.5%), had husbands who were employed in business (69.6%), living in nuclear family (70.1%), were primipara (60.8%), planned their pregnancy (74.6%) and breastfeed their babies exclusively up to 3 months after birth (88.6%). About half of respondents owned their own home (56.2%), were recruited from rural PHCs (45.5%) and their babies were born vaginally (52.2%). A minority of respondents experienced medical diseases (such as diabetes mellitus, hypertension, and recurrent urinary infection) (25.4%), experienced obstetric complications (such as preeclampsia and gestational diabetes) (16.4%), puerperium complications (infection and breast complications) (38.6%), preterm delivery (17.3%) and neonatal morbidity (jaundice and infection) (14.4%). The sex ratio of deliveries was almost equal (45.9% female).
Prior to building the regression model, bivariate analysis and chi-square tests were used to evaluate whether any biomedico-obstetric and demographic factors confounded the association between the persistence of depressive symptoms and psychosocial factors. The results revealed no significant difference between women with and without persistent depressive symptoms in terms of these variables.
Among the 418 women who had EPDS scores greater than 12 during pregnancy, 277 (66.3%) and 221 (52.9%) scored high on the EPDS at 2 and 12 weeks post-partum, respectively. In 193 (46.2%) of 418 women, depression predominantly persisted over the study period from pregnancy to 12 weeks post-partum.
t-tests were used to compare the mean psychosocio-demographic and cultural factors in the persistent depression and non-depressed groups. As Table 1 shows, all psychosocial factors, except the numbers of life events, differed significantly among the women with persistent depressive symptoms compared to those without depressive symptoms.
Unadjusted relative risks revealed that persistent depressive symptoms were associated with a family history of depression (OR = 1.83 (95% CI: 1.08-3.11) ), experience of depression in the first and second trimester of pregnancy (OR = 1.54 (95% CI: 0.99-2.41) ), psychological distress based upon the GHQ-28 (OR = 1.03 (95% CI: 1.01-1.05) ), low maternal and parental self-efficacy based upon the PES (OR = 1.07 (95% CI: 1.02-1.12) ), poor marital relationship and social support based upon the MI and SSA (OR = 0.95 (95% CI: 0.91-0.99) and OR = 1.03 (95% CI: 1.003-1.07) respectively) and perceived social isolation based upon the NOS (OR = 1.07 (95% CI: 1.02-1.12) ). Independent predictors of persistent depressive symptoms according to multiple logistic regression were psychological distress (based upon GHQ-28 scores), low maternal and parental self-efficacy (based upon PES) and perceived social isolation (based upon NOS) ( Table 2) .
DISCUSSION
This study evaluated persistent depression from the prenatal period and factors that predicted its stability over the first 3 months post-partum in a cohort of women attending public primary health centres in a developing country. The findings revealed that about half of the depressed women in the third trimester of pregnancy continued to be depressed over 12 weeks post-partum. In similar studies from developed and developing countries, the stability of depression was established using the same instrument and cut-off point. [24] [25] [26] The 46.2% prevalence of sustained depressive symptoms at all three occasions in this study is higher than the 3%, 6.7% and 31% sustained PPD among Swedish, Italian and English depressed women from early pregnancy to 1 year, 6 months and 8 weeks postpartum, respectively. 26, 27 A recent study conducted in rural Pakistan involving 129 depressed women who were followed up from third trimester of pregnancy to 3, 6 and 12 months postpartum found that 56% of depressed women were depressed at all four points of assessment.
In comparison with other studies with variation in the timing of follow-up, a small decrease was found in the prevalence of depressive symptoms with 66.3% at week 2 to 52.9% at week 12 after childbirth in this study. Rahman and Creed reported that of the 129 depressed women during pregnancy, 94% and 98% were still depressed at 3 and 6 months post-partum, respectively. Persistence of depressive symptoms over the first few months post-partum may be due to the risk factors those women in developing countries experienced.
Stability of depression over the 3 months postpartum was associated with several psychosocial factors in this study. The results showed that lower scores on the GHQ were related to persistence of depressive symptoms during the post-partum period, which is consistent with previous studies.
5,28
The GHQ is a validated and commonly used instrument to evaluate psychological morbidity and a significant prenatal tool for detecting women at risk for post-partum depression. 5 At 12 weeks post-partum in a Pakistani study, 66% of depressed mothers were found to have a significant level of psychological distress in the prenatal period on the World Health Organization's Self Reporting Questionnaire . 29 This finding has also been confirmed by another Pakistani study, which concluded that the strongest predictor of persistent depression at first year post-partum was psychological distress, mainly depression and anxiety symptoms during pregnancy based on the SRQ-20, along with a history of psychiatric ill health. 7 Social factors have also been shown to be risk factors of health and morbidity in child-bearing women, as reported in previous studies. 30 The present study provided an opportunity to assess both social support and social isolation for the evaluation of the support milieu. During statistical process of modelling, social support surprisingly became a non-significant factor when social isolation was added, even though it was a significant variable in univariate analysis. A possible explanation for this could be that social isolation is a significant negative aspect of social support that could be a predictor of persistent depressive symptoms during the post-partum period. Increased support was also not associated with reduced risk of sustained depression in a Pakistani study. 7 Shaw et al. reviewed 25 studies to examine the effectiveness of post-partum support programmes to improve maternal mood from immediately after birth to 1 year post-partum and documented that universal provision of post-partum support could not improve maternal mental health. 31 This could be due to perceived social isolation being more significant than the support that women gained during the child-bearing period. This study revealed that fewer depressed women who experienced social isolation from their significant others during pregnancy recovered from depression during 3 months post-partum. In a prospective Danish study (n = 5091), Nielsen et al. found that perceived social isolation is the most significant predictor of post-partum depression, and one out of three mothers with perceived social isolation was found to have developed depression after adjustment for covariates. 5 As one of the important risk factors for persistence of depressive symptoms during the postpartum period, the effect of parenthood on mothers' psychosocial performance should not be ignored. 32 Several studies have demonstrated that lack of postnatal parental competence has a significant role in mothering and contributes to women's vulnerable to post-partum depression. 33, 34 The prevalence of PPD does not immediately decrease a few months post-partum if the key contributors to depression are factors related to child-bearing experiences such as lack of parental competence, stress of child care and depression during pregnancy, as have been found in our study. In developing countries, particularly in vulnerable populations, poverty, limited social support and lack of self-confidence reduce recovery rates of PPD to less than that of developed countries. 7 This study found that most of those mothers with high EPDS scores during pregnancy also had higher scores at 2 and 12 weeks post-partum. In addition, fewer depressed mothers during pregnancy recovered during the first 3 months post-partum. Our results also give some support to the hypothesis that the primary causes of persistence of depressive symptoms may be psychosocial in origin and challenges the hypothesis that the underlying cause for persistence of depressive symptoms is attributed to biological causes. Mothers with persistent or recurrent depression maybe more susceptible to chronic strain during motherhood. Hence, this particular group of depressed mothers should be considered a high-risk group that needs special attention.
Mobilizing social support and support interventions, such as parenting classes, need to be given in the context of infant care practices during the postpartum period.
Early screening and intervention can prevent serious effects of persistence of depressive symptoms and should be incorporated into clinical assessment protocols. Educating mothers during pregnancy, as well as in the pre-conception period, concerning risk factors of persistence of depressive symptoms may alert them to both symptoms and treatment choices. Nonetheless, under-detection and under-reporting of persistence of depressive symptoms by professionals and mothers are common in the post-partum period. 5 To our knowledge, this is one of the few studies that longitudinally examined the persistence of depressive symptoms and its protective factors over 12 weeks post-partum in a primary care setting in a developing country. Other strengths of this study are the large sample size and lower rate of dropout. Several limitations should also be considered however. Depression was measured via a valid screening tool, not through a diagnostic instrument. Probability of selection bias might also have occurred due to the participants being volunteers. Although we made the best efforts to measure risk factors prior to the onset of depression, a few factors could only be assessed at 3 months post-partum (such as cultural factors and mother's self-efficacy). However, these factors are not expected to vary much within a short period of time.
